Introduction
Charcot arthropathy is a condition characterised by rapid joint and bony destruction due to impaired nociceptive and proprioceptive innervation to the involved joint. Charcot arthropathy of the hip is classically associated with tabes dorsalis, a unique manifestation of late tertiary neurosyphilis that occurred many years after untreated syphilis infection.
Owing to the successful treatment of syphilis with penicillin in developed countries, the incidence of syphilis, in terms of early and late stages of diseases, has decreased significantly. The familiarity of the medical community to a wide variety of clinical presentations in syphilis infection has therefore declined.
We describe a case of Charcot arthropathy of the hip in a patient with previously undiagnosed syphilis infection, which we believe is the first case reported in this locality.
Case report
A 51-year-old gentleman, being obese, a chronic smoker and nondrinker, with a history of bilateral lower limb cellulitis in January 2016, was admitted in December 2016 for insidious onset of right hip pain, associated with weakness and numbness of bilateral lower limbs for 1 month. There was no history of trauma or constitutional symptoms. Physical examination showed mechanical pain on right hip motion, with local tenderness and limited motion in all directions. His lower limbs power was normal. There was neither back, knees or ankles pain nor deformity. Initial X-rays of pelvis ( Figure 1 ) showed a hatchet-like deformity with flattening of the right femoral head. C-reactive protein (CRP) was 33 mg/L, and erythrocyte sedimentation rate (ESR) was 104 mm/hr. White blood cell count was 9.6 Â 10 9 /L. Blood urate and glucose levels were normal. Urine culture showed no growth. Contrast computed tomography (CT) of the patient's right hip ( Figure 1 ) was performed, showing the absence of right femoral head with increased softtissue calcifications with numerous small fragments around the right hip joint, compatible with repetitive minor insults suggestive of neuropathic joint. Signal enhancement and other features of infection were absent. The acetabulum was unremarkable.
On further detailed analysis of history, the patient admitted to have had unprotected sexual activities more than 10 years ago and developed minor genital lesions which subsided spontaneously with no medical attention. No skin rash developed during the past years. Subsequent physical examination showed reduced vibration over both lower limbs. Knee and ankle jerk reflexes were absent bilaterally. Romberg test was not performed because of hip pain.
The pupils were small, responsive to convergence but not to lightdclassical signs of Argyll Robertson pupils. No murmur was heard over the praecordium.
Treponema pallidum particle agglutination assay, an enzyme immunoassay for T. pallidum and rapid plasma reagin (RPR), showed positive results with a reactive RPR titre of 16. The patient refused lumbar puncture and ophthalmology referral for the diagnosis of neurosyphilis and ocular syphilis, respectively. Initially, he only accepted a 4-week course of oral doxycycline 100 mg twice daily, offered by Social Hygiene Clinic. Progressive increase in right hip pain was observed, in addition to new onset of left hip pain. The patient remained nonambulatory. Interval X-ray of both hips in January 2017 revealed further loss of right femoral head to subcapital region and rapid loss of whole left femoral head with only remnants of femoral neck retained. Both femurs migrated superiorly. The patient finally agreed for a 3-week course of intramuscular penicillin G benzathine. CRP improved to 21 mg/L, ESR 64 mm/hr and RPR reactive titre 8.
To confirm the diagnosis of Charcot arthropathy with the exclusion of gummatous syphilis or other differential diagnoses including osteonecrosis, infection and crystal arthropathy, open arthrotomy with exploration and debridement of the right hip joint was performed in February 2017. Intraoperatively, the right femoral head was completely absent. Multiple rice grainelike structures of bone debris of few millimetres size were found encapsulated by thickened joint capsules (Figure 2) . A 2-cm bony fragment was detached from superior acetabulum, albeit there was no significant acetabular bone loss or hip protrusio. Joint fluid was minimal and clear. Bone quality at femoral neck was preserved. Exploration of the left hip joint was initially planned to be done in the same session, but it was abandoned as the patient developed shock intraoperatively.
Histological examination ( Figure 2 ) showed iron deposition and scarring, as well as multiple small fragments of degenerated cartilage and necrotic bone. The synovial tissue was hyperplastic with increased vascularity. There was no dense plasmacytic infiltrate, endothelial swelling or epithelioid granuloma. Immunohistochemical staining for T. pallidum [anti-Treponema pallidum rabbit polyclonal antibody (CP135, Biocare medical, Pacheco, CA, USA)] was also negative. The features were suggestive of Charcot arthropathy.
CT was performed, showing no organ granuloma or abnormal aortic dilatation.
The patient's bilateral hip pain was improved with physiotherapy and rehabilitation training. CRP and ESR further improved to 5.4 mg/L and 48 mm/hr, respectively. Interval X-ray showed no further bone loss. The patient could walk with frame under supervision. Bilateral excisional arthroplasty with cement spacer insertion was performed in April 2017 in another medical centre. However, both spacers became dislocated soon after the operation.
Discussion
We presented a case of rapidly destructive hip arthropathy. Complete destruction of both femoral heads occurred in less than 2 months. Initial radiographic feature of the right hip flattening resembles a rapidly developing osteonecrosis, but CT finding of multiple bony fragments suggests repetitive unprotected insults. Despite elevated inflammatory markers, the absence of contrast enhancement or joint effusion made the diagnosis of septic arthritis less likely. There was no circumferential evidence of crystal arthropathy. Another differential diagnosis is rapidly progressive osteoarthritis of the hip with resembling radiological and histological features and is characterised by clinical examination of joint tenderness without loss of vibration or proprioception.
Delayed complications arising from syphilis infection has decreased drastically after the invention and utilisation of penicillin in 1947. In 2016, the Hong Kong Registry has recorded 1020 infections, with only seven patients developing tertiary syphilis. (1,2) .
Tabes dorsalis is an uncommon manifestation of late, tertiary neurosyphilis, presenting in only 2e9% patients with untreated primary syphilis infection (3). It is characterised by slow demyelination of neural tracts in the dorsal column of the spinal cord, clinically presented as a gradual loss of vibratory sense and proprioception, with relative sparing of nociception owing to pain signal transmission through lateral spinothalamic tracts. The natural history of tabes dorsalis is divided into preataxic phase, ataxic phase and postataxic phase. In the preataxic phase, the patient has lancinating pain on his legs. The prominent features in the ataxic phase are proprioceptive loss and sensory ataxia leading to the development of neuropathic joints. The postataxic phase is characterised by spastic paraparesis and autonomic dysfunction. The involvement of the EdingereWestphal nucleus in the midbrain accounted for the typical presentation of Argyll Robertson pupils in our case. Other presentations of tertiary syphilis include development of gummatous lesions in various organs and cardiovascular involvement causing syphilitic aortitis.
Neuropathic arthropathy is secondary to a variety of conditions. The most common causes are diabetes mellitus, syringomyelia and syphilis. Less common causes include leprosy, demyelinating peripheral neuropathies, alcoholism and repeated corticosteroid injections (4) . Neuropathic arthropathy associated with diabetes mellitus commonly affects the midfoot. Syringomyelia is the most common cause of arthropathy in the upper extremity. Neuropathic arthropathy related to syphilis involves the lower limbs, affecting most commonly the knees, followed by the hips and ankles (5) .
Only 6e10% of tabes dorsalis patients will develop the rare complication of Charcot arthropathy. With the advent of penicillin therapy, Charcot arthropathy of the hip due to tabes dorsalis is exceedingly rare, with only a few cases reported worldwide in the 21st century. (4, 5, 6) . The exact pathophysiology of Charcot arthropathy remains unclear. Traditional concepts include the neurotraumatic and neurovascular theories. The neurotraumatic theory suggests proprioception loss resulting in unprotected repetitive microtrauma to the joint. The neurovascular theory describes a disrupted autonomic nervous system leading to hyperaemia with subsequent bony resorption. The sequela of both processes is the development of abnormal bone with no ability to protect the joint, causing gradual fracture and joint destruction. The current concept suggested that repetitive microtrauma and autonomic neuropathy cause uncontrolled inflammation through proinflammatory cytokines tumour necrosis factor (TNF)-alpha and interleukins, unchecked activation of receptor activator of nuclear factor-kappa B ligand and inhibition of calcitonin geneerelated peptide and nitric oxide, resulting in an imbalance between osteoclasts and osteoblasts, causing an increase in bone resorption in Charcot arthropathy (7) .
The standard treatment for neurosyphilis is intravenous aqueous penicillin G 24 million units daily for 10e14 days, followed by intramuscular penicillin G benzathine 2.4 million units weekly for 3 weeks (8) .
Surgical management of destructed hips in Charcot arthropathy imposes a great challenge to orthopaedic surgeons. Hip arthrodesis has proven to have a high failure rate (9) . Total hip arthroplasty helps to restore hip alignment, motion and soft-tissue tension, but early dislocation and loosening are concerns (10) . Historical cases of total hip arthroplasty for Charcot hips reported by Gruca, Burman and Robb in 1949 , 1956 and 1988 , respectively, resulted in recurrent instability and loosening, leading to failure (11, 12, 13) . On the other hand, Sprenger and Foley in 1982 published a case report of a successful total hip replacement in a preataxic patient (14) . Rapala and Obrebski described two cases of Charcot arthropathy of hip treated with cemented total hip arthroplasty in 1994 and 1995, respectively. Although dislocation occurred once shortly after the operation, the long-term outcomes of both cases were excellent. The authors attributed the success to the patients having relatively mild presentation of tabes dorsalis and intensive rehabilitation after surgery, resulting in good tissue healing of the denervated joint (15) . Since then, no patients having Charcot hip arthropathy secondary to tabes dorsalis treated with hip arthroplasty were reported.
In conclusion, Charcot arthropathy due to untreated syphilis infection is not merely a disease of historic interest. We should put this into the differential diagnosis when facing patients with rapid joint destruction with no apparent causes. Early consideration and confirmation of diagnosis can enable suitable interventions such as penicillin therapy and nonweight bearing be administered in a timely manner.
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